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Abstract 
Wildlife conservation requires methods to express the conservation status of assemblages in 
order to identify those of importance. Expressions of diversity and a number of different con- 
servation status indices are widely used techniques for assessing assemblages. Some of these 
indices are based on species lists, while others use abundances. In this study, the conserva- 
tion statuses of 21 light-traped adult caddisfly assemblages were compared using species 
lists and abundance data. The results howed that the assessment based on species list pro- 
vided a higher conservation status than that based on species abundances. Consequently, in-
dices incorporating species abundances were not comparable with indices using only species 
lists. The difference between the two measures might be derived from the unequal weighting 
of species categories. In conclusion, incorporating species abundance reduces ampling 
method bias and increases the precision of the conservation status evaluation. 
Key words: Species categorisation - species prioritisation - conservation - Trichoptera - 
data quality - light trap - taxa weighting 
Introduction 
Human alteration to the environment has caused several 
changes in the global distribution of organisms (CHAPIN 
et al. 2000). Several methods have been developed for 
assessing the effect of human activity on biota. Biologi- 
cal indices are particularly useful and are widely used. 
Although some of these indices focus on only one 
species to assess human impacts (BONADA & WILLIAMS 
2002), most use community attributes of the collected 
assemblages (SUTHERLAND 2000). Thus diversity 
(MAGURRAN 1988), rarity or vulnerability (COATES & 
ATKINS 2001) of the community has been evaluated 
through different indices. These indices assume that di- 
versity, rarity and vulnerability are sensitive to the 
human activity. Some of these indices are based on 
species categorisation, which means that a prior knowl- 
edge on the collected species is required (SUTHEPmAYD 
2000). 
Species categorisation is widely used for assessing 
caddisfly assemblages. Several authors recommend 
using only species lists (presence/absence data; THIELE 
et al. 1996; BERLIN & THIEL~ 2002), while others also 
use the abundance ofthe collected species (WARINGER & 
GRAF 2002; SCHMERA 2001). It is therefore important to 
know whether assessments based on species lists and on 
abundance data are comparable. Traditional collections 
of natural history museums are mostly inventories 
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(BRAMMER & MACDONALD 2003) however, in recent 
years species abundance data have also become avail- 
able. The aim of this study was to compare values ob- 
tained from a species categorisation index, using simple 
presence/absence to abundance data. 
Material and Methods 
Sampling sites and method 
Streams, rivers and lakes provide great variability of 
habitats for the larvae of aquatic insects, therefore sever- 
al sampling methods have been developed to collect 
them (EtLIOTT et al. 1993; CARTER & RUSH 2001). Some 
of these methods are suitable in habitats characterised by
special features. To gain comparable samples, in this 
study, Jermy-type light traps (SzEYrKIRAL¥I 2002) were 
used to collect adult caddisflies. Although light traps are 
selective (CRICI4TON 1976) and their captures are influ- 
enced by meteorological parameters (WAR~N6ER 1991), 
they are widely used and capture data are available in the 
literature. Twenty-one catches were analysed (Table 1). 
Unpublished captures of caddisflies were identified 
based on the work of MALICKY (1983). The identifica- 
tion of Hydropsyche females was not possible to species 
level during the identification (MALICKY 1983, but see 
NEu & TOBIAS 2003), SO they were excluded from the 
analysis. 
Data processing and statistical analysis 
Species categorisation based on threat of extinction is a 
suitable tool for evaluating the homogenisation (L0vEI 
1997; RAHEL 2002) of faunas. Caddisfly species were 
listed into 5 conservation categories (c = 1: not-threat- 
ened, c = 2: presumed vulnerable, c = 3: vulnerable, c = 
4: endangered, c = 5: vanished) following the categorisa- 
tion of N6GRADI & UHERKOVICH (1999). The conserva- 
tion status index CSI~ using presence/absence data was 
formulated following the'Standorttypieindex' of BERLIN 
& THraLL (2002); and the index using species abun- 
dances (CSI2) was weighted by the number of individu- 
als: 
S 
Z4 
CSI1 _ i=1 
S 
S 
Y (ni x c~) 
- - - ,  CS I2 -  i 
S 
Y~ ni 
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where ci is the numerical value of the conservation status 
category of the i-th species, ni is the number of individu- 
als of the i-th species in the sample and S is the number 
of species (i = 1 to S) of the studied assemblage. 
Comparison of raw index-values was not performed 
because of a priori differences between the conservation 
status of the studied assemblages and because of the pos- 
sible difference in the sensitivity of the two indices (CSI~ 
and CSI2). Consequently, comparison between the in- 
Table 1. Sources of data. 
Site Year Name of the water body Source 
Tihany 1983 Lake Balaton 
Balatonmagyar6d 1988 Lake Balaton 
Balatonudvari 1990 Lake Balaton 
Tihany-Sajkod 1990 Lake Balaton 
Bernecebar~ti 1996 Bemecei stream 
Uppony 1992 Csernely stream 
Ver6ce 1980 Danube 
Hercegsz~nt6-Karapancsa 1989 Danube 
KSIked-Boki 1989 Danube 
G6d 1999 Danube 
Bakonyn~na 1984 Gaja stream 
Mez6tOr-Perecs 1988 KSr6s River 
GyepOkajan 1987 Meleg-viz stream 
Kir~lyr~t 1999 Morg6 stream 
Nagyvisny6 1984 Nagy v61gyi stream 
Szilv~sv~rad 1980 Szalajka stream 
Magyarszombatfa 1983 SzentgySrgyvSIgy stream 
Csongr~d 2001 Tisza River 
Tiszaroff 2001 Tisza River 
Tiszasz616s 2001 Tisza River 
VSr6sk6 1981 VSrSsk5 vSIgyi stream 
N6GRADI & UHERKOVlC, (1985) 
NOGRADI & UHERKOVlCH (1994) 
NOGRADI & UHERKOVlCH (1994) 
N6GRADI & UHERKOViCH (1994) 
KISS & SCHMERA (1999) 
Klss et al. (1995) 
CHANTARAMONGKOL (1983) 
NOGRADI & UHERKOVlCH (1992) 
NOGRADI & UHERKOVICH (1992) 
ANDRIKOVICS et al. (2001) 
N~GRADI & UHERKOVlCH (1985) 
UHERKOVlCH & NOGRADI (1990) 
UHERKOVLC, & NOGRADI (1999) 
Own 
KIss (1987) 
Kiss (1983); NOGRADI (1989) 
UHERKOVlCH & NOGRADI (1992) 
Own 
Own 
Own 
Kiss (1984) 
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dices based on relative difference (RD) between the 
same assemblage was calculated inthe following way: 
CSI2j- CSI~j 
RDj - - 
CSI2 i
where RD s means the relative (per cent) difference be- 
tween the conservation status indices of the assemblage 
j. Hypothetically, RD = 0, if the two CSIs give the same 
numerical evaluation. If RD > 0 then CSI 1 < CSI2 and if 
RD < 0 then CSIz > CSI2. The Wilcoxon one-sample t st 
(ZAR 1999; SAS 2000) was used to test whether RDs 
were different from the hypothetical value (zero). 
Results 
The conservation status index based on species lists 
(CSI1) varied between 1.01 and 7.78, while the conser- 
vation status index based on species abundances (CSI2) 
was between 1.68 and 6.40 (Table 2). Even though both 
indices may theoretically vary between 1.00 and 25.00, 
both ranges represented a low section of the possible 
values. CSII showed a wider distribution-range (6.77) 
than CSI2 (4.72). The relative difference (RD) between 
the two measures varied between -245.75% to 39.37% 
with a median value of -61.31% (Table 2). A positive 
RD value suggests that the assessment based on species 
abundances overestimated the conservation status com- 
pared with that based on species presence-absence lists. 
A negative value shows the opposite. The distribution of 
the relative differences showed that 6 of the 21 values 
were greater than zero. The observed RD values were 
significantly ower than the hypothesised value (Wilcox- 
on one-sample t st, 0.0005 < p < 0.0025). 
The comparisons of the conservation status evalua- 
tions based on species lists and abundances were per- 
formed within aquatic habitats (streams, rivers and 
lakes) separately. There were differences between the 
two approaches xamining lakes (median value of RD-s 
was -114.11%; the Wilcoxon one-sample t st was not 
calculated because of the low number of replicates), and 
rivers (median values of RD-s was -125.28 %; Wilcoxon 
one-sample t st: 0.0025 < p < 0.005). In contrast, he 
conservation status evaluations based on species lists 
and abundances were not significantly different when 
studying streams (median value ofRD = 1.27%; Wilcox- 
on one-sample test: p > 0.25). When a difference ap- 
peared (assemblages of lakes and rivers), assessment 
based only on species list showed higher conservation 
status as compared with the assessment based on species 
abundances (indicated by RD-s). 
Table 2. The evaluated conservation statuses (CSI~ and CSI2) and 
their relative difference (RD). 
Site C511 C512 RD in % 
Tihany 2.37 2.47 4.20 
Balatonmagyar6d 2,69 1.13 -137.59 
Balatonudvari 2.72 1.24 -119.12 
Tihany-Sajkod 3.93 1.88 -109,10 
Bernecebar~ti 6.03 6.10 1,27 
Uppony 4.56 2.27 -I01.27 
Ver6ce 3.77 1.09 -245.78 
Hercegszantd-Karapancsa 2.69 1.02 -162.78 
K61ked-Boki 1.68 1.04 -61.31 
G6d 3,05 1,37 -123,36 
Bakonynfina 3.89 6.42 39.37 
Mez6tOr-Perecs 2.38 1.05 -127.20 
Gyepfikaj~n 3.98 6,05 34.17 
Kirfilyr~t 5.67 7.78 27.16 
Nagyvisny6 5.79 7.35 21.21 
Szil%sv~rad 6.40 6.10 -4.82 
Magyarszombatfa 5,54 3.98 -39.14 
Csongr~d 1,75 1.01 -72.94 
Tiszaroff 1,69 1.06 -59.67 
Tiszasz616s 2.54 1.03 -145.59 
V~Sr6sk6 5,06 4.57 -10.78 
Median 3, 77 1.88 -61.31 
Discussion 
The present study showed that conservation values of 
21 light trap-collected caddisfly assemblages were dif- 
ferent using species list and species abundances (Table 
2). Although the two types of indices are alternative pro- 
cedures with the same purpose, the relative difference 
between them may be as much as 245.78% (Table 2, as- 
semblage at Ver6ce). Furthermore, asthe Wilcoxon test 
elucidated, the assessment based on species presence- 
absence lists generally overestimated the conservation 
status as compared with that based on species abun- 
dances. 
These differences could come from the different 
weighting of species categories (that shape the value of 
conservation status indices). Conservation status indices 
based only on species list consider rare, intermediate and 
abundant species in the sample qually. In fact, a strong 
and significant correlation was shown between the risk 
of extinction (that is represented in species categorisa- 
tion) and countrywide rarity of caddisflies in Hungary 
(SCHMERA 2003). This suggests that rare caddisfly 
species are highly vulnerable species, while abundant 
ones are less so. Thus, the weighting of conservation cat- 
egories by the number of individuals increases the rela- 
tive frequency of the less vulnerable species categories, 
and at the same time decreases the relative frequencies 
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of vulnerable species categories. Thus, the conservation 
value based on species abundances will be smaller in 
comparison with the value using only species lists. 
However, when comparisons were performed within 
different aquatic habitats eparately, conservation status 
indices were strongly influenced by species weighting in 
rivers and lakes, but not in streams. The explanation may 
be that, like other aquatic insects, adult caddisfly species 
show specific dispersal ability (SVENSSON 1974; SODE & 
WIBERG-LARSEN 1993; PETERSEN et al. 1999). Literature 
data suggest that while adult caddisflies tay close to the 
water they emerged (PETERSEN et al. 1999), a small part 
of the populations i able to fly a few kilometres (MAL- 
ICKY 1987). When light traps were situated on the bank 
of rivers or lakes, the capture might be biased by indi- 
viduals of some species that had developed in nearby 
streams. As streams maintain several rare and vulnerable 
caddisfly species in Hungary (NOGRADI & UHERKOVICH 
1999; SCHMERA 2003), the additional species are likely 
to increase the value of conservation status index based 
only on species presence-absence data. 
The light trap capture at Ver6ce, on the bank of the 
Danube (CHANTARAMONGKOL 1983), where RD value 
was -275.48% (Table 2), illustrated ifferences between 
the two measures. More than seventy per cent (70.2%) 
of the collected species are likely to have emerged from 
other biotopes (springs, small streams, and lakes, rather 
than the Danube), based on the larval habitat preference 
of the species collected (CHANTARAMONGKOL 1983; 
SCHMERA 2003). Consequently, sampling and conserva- 
tion status evaluations based on presence/absence data 
may be incorrect. If we use quantitative data, only 
0.60% of the total catch emerged in other habitats 
(CHANTARAMONGKOL 1983; SCHMERA 2003). Similarly, 
GAYRAUD et al. (2003) showed that the functional struc- 
ture of large river invertebrates based on different axa 
weighting was different. 
This study demonstrates that the conservation status 
evaluation methods based on species categorisation are 
sensitive to the data type (quantitative or qualitative). A 
recent paper (WRIGHT-STOW ~; WINTERBOURN 2003) 
suggested that although stream health evaluation based 
on the Macroinvertebrate Community Index (index 
using species lists) and its quantitative version (index 
using species abundances) were strongly correlated, sev- 
eral differences were found between the allocation of 
sites to degradation categories. Analysis of the conserva- 
tion status assessment of light trapped adult caddisflies 
showed that the evaluation based on species presence- 
absence overestimated the conservation value, com- 
pared to that based on species abundances. Thus, mea- 
sures based on quantitative and qualitative data should 
not be compared. The use of species abundances i  like- 
ly to support a more precise but conservative evaluation 
of conservation status. 
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